Introduction
In West, Central, and Southern Africa, it has been reported that cardio-thoracic ratios are greater in Negroes than in Caucasians (Pellegrino, Favre & Doerin, 1955; Brown, 1953; Trowell, 1960; Gelfand, 1952; Oosthuizen, 1958) . In Jamaica, studies of rural and urban Negro communities revealed that the mean cardio-thoracic ratio was greater compared with data oncorresponding sex and age groups studied in Wales (Ashcroft & Miall, 1969; Cochrane, Miall & Clark, 1956 ). Differences increased with age (period 35-64 years), were more pronounced in females than in males, and in rural than in urban communities. It was concluded that the discrepancies could not be explained by differences in the prevalence of cardio-vascular disorders including hyper-tension, nor by differences in weight nor physical activity. It was considered that there may be an ethnic difference, possibly in the position of the heart within the chest, or in the thoracic diameter. These workers suggested that it would be of value to make a comparison of cardio-thoracic measurements of Africans and Caucasians living in the same environment, particularly in younger persons, among whom the influence of cardio-vascular disorders would be minimal.
Requisite measurements have therefore been made on groups of Southern African Negroes in rural and urban areas, also on groups of local Caucasians. Initially, data were obtained from series of X-ray plates made by us for investigations on the bearing of calcium intake on bone dimensions in different populations (Walker, Walker & Richardson, 1970) . Later, data were readily secured from groups of people who had been X-rayed for health purposes. The investigation was undertaken (1) to seek to answer the questions raised by Ashcroft & Miall (1969) , (2) because of our interest in differences, ethnic and environmental, and their sequelae, in the populations of Southern Africa, and (3) because of current interest in the prevalence and aetiology of African cardiomyopathies, of which cardiomegaly is a feature (Trowell, 1960) .
Material and methods

Subjects
In an investigation such as the present, measurements can be made on age and sex groups who are random groups without respect to disease, such as were examined in the Jamaican study. Alternatively, subjects may be divided into two groups, as was done at Tecumseh, U.S.A. (Oberman et al., 1967) , namely: (1) 'normal' healthy persons, and (2) 'abnormal' persons. The latter suffered from one of the following: (i) coronary heart disease, (ii) rheumatic heart disease, (iii) congenital heart disease, (iv) hypertension, i.e. the upper twentieth percentile of Tecumseh population or greater than 160/90 mmHg, (v) hypertensive heart disease, and (vi) congestive heart failure. It is important to note that even at Tecumseh, in the 20-29-year period, the 'abnormal' group constituted 35%/ of subjects, the proportion rising to 60% in the 60-69-year period.
It was decided to follow the selection procedure and age groupings used in the Jamaican study. Briefly, the groups investigated were-rural Negroes of the Tswana tribe, also groups (2) A second group included males and females X-rayed at the General Hospital, Johannesburg. In each age group, 18-20, 25-34, 35-44, 55-64 years, there were at least fifty or more persons. Plates of persons X-rayed specifically for enlargement of heart were excluded. Data obviously are less representative than those on the mine workers.
Although it transpired that the information on these groups of Caucasians was satisfactory for the purpose in mind, they were cetainly not as random as was desired. Yet attempts to secure chest X-rays of truly random groups from the local community had to be abandoned, due to the high rate of refusals.
Methods
X-rays. Exposures (posterior-anterior) were made at a standard distance of 6 ft, at full inspiration. Plates were checked to ensure that the latter prevailed. A variable proportion, approaching 10%°in some groups, had to be discarded.
Measurement of heart diameter. The transverse diameter of the heart was obtained from the sum of the maximum projections of the right and left borders from the mid-line. X-ray plates were placed on a standard viewing box; after marking positions with a fine pencil, measurements were made using a transparent scale, graduated in millimetres.
Measurement of thoracic diameter. It is unfortunate that different methods are being used. (1) In the Jamaican study, Ashcroft & Miall (1969) (1) Data on the 'normal' and 'abnormal' groups were combined proportionally to yield a random group. This was considered legitimate since differences in mean ratio between the 'normal' and 'abnormal' groups were not large; some differences were not significant, others only at the 5%°level. (2) Data were extrapolated from age groups, 20-29, 30-39, 40-49, 50-59, 60-69 years, to age groups 25-34, 35-44, and 55-64 years. (3) The data at Tecumseh were further re-calculated to compare fairly with data from Jamaica and Wales, i.e. mean thoracic diameter in the Tecumseh data was increased, and mean cardio-thoracic ratio decreased, by the appropriate percentages given above.
Comments on results
(1) For Caucasian male groups-in South Africa, Wales and Tecumseh-there were no significant differences in mean cardio-thoracic ratio. The same applied to the female Caucasian groups. Hence, it is judged that the techniques and measurements pursued locally were satisfactory.
(2) For the South African Negro males, cardiothoracic data did not differ significantly from corresponding data on the Caucasian male groups. In respect of females, mean values on local Negroes, apart from those in the 55-64 year period, were greater (P < 0-05) than the highest of means in the Caucasian groups. In the South African Negro groups, a rural-urban differential was not apparent.
(3) Mean data on South African Negro groups were significantly lower (P < 0-01) than those on the Jamaican Negro groups. Differences were already apparent in the young. Differences between the two populations appeared to increase with age, and were more marked in females than males.
(4) In strong contrast to the foregoing, the Negro groups of males from Malawi and Mozambique had cardio-thoracic ratios significantly greater (P < 0 01) than those on the South African Negro groups. Data on Negro males from these two territories, were also greater, although not significantly, than the data given for the Jamaican Negro males. Data on Malawi males of 18-20 years (not given in Tables) corresponded with data on Caucasian males of 55-64 years.
(5) In the respective sexes, of those with cardiothoracic ratios of 0 55 or more, for each sex-age period, the proportions among the Caucasians, local and overseas, also among the South African Negroes, were of the same order. In the 55-64 year age group, proportions were lower than those obtaining with the Jamaican groups. In the 35-44 year age group, this prevailed only in groups of females.
(6) Although detailed data are not given, there were wide ranges of cardio-thoracic ratio found in all groups. Even in the Tecumseh 'normal' population, the range for the 20-29 year group was 0-32-0 56 in males, and 0 32-0 53 in females. In the age group 70+ years, corresponding ranges were 034-0 52 and 0'40-0 64, respectively (original, not recalculated, data). (7) In the elderly South African Negro groups, cardio-thoracic ratio, apart from increasing with age, was influenced by weight and blood pressure. Weight: The ratio increased with weight, although, as with Jamaicans, the correlation coefficients in the elderly groups were found to be not significant at the 5% level. Blood pressutre: The ratio increased with rise in systolic and diastolic pressures, as was observed in the Jamaican and Welsh groups: however, the correlation coefficients in respect of diastolic pressure were not significant with elderly males, and barely with females. Elderly rural South African Negro males and females had mean weights lower than those of urban Negroes, and lower than those of elderly Caucasians. The same differential, with limitations, prevailed with blood pressure. Previously, numerous anthropometric, blood pressure, and other studies have been pursued on young adults of 18-20 years in many local tribes of Negroes, including Shangaans in Mozambique; despite some dissimilarities, data for height and weight almost invariably were significantly lower in these people than in corresponding Caucasian groups (Walker, 1966) . (8) In all the Negro groups studied, in Southern Africa and Jamaica, there was relative constancy of thoracic diameter. Between Negroes in Malawi, Mozambique, and Jamaica, on the one hand, and the South African Negro groups on the other, the difference lies in the heart diameter. Gelfand (1952) , in Rhodesia, observed a form of enlargement of the heart (radiographic appearance) in young Negroes 'who at the same time appear physically well'. In Uganda, Brown (1953) noted that in young Negroes (Baganda), 'The heart tends to be centrally situated, it is often globular in shape, its conus may be prominent, its breadth is frequently greater than half the chest width, and, in the lateral view, its lie is sometimes seen to be more horizontal than in the European.' The pattern thus described in young men and women was well illustrated. The same phenomenon was noted by Pellegrina et al. (1953) in young males in French West Africa. In South Africa, in Pretoria, Oosthuizen (1958) also pointed out that in groups of local Negroes 'the cardiac silhouette is more transverse in position, creating the erroneous impression that the heart, as shown by the transverse diameter, is larger than in the European.' In none of these investigations were precise details given of heart and chest size, nor prevalence of the condition in sex-age groups. In the regions mentioned, necropsy studies on young people revealed no evidence of enlargement of heart. The finding of high cardio-thoracic ratios in Jamaican Negroes should have been not unexpected; lack of reports bearing on the situation in U.S.A. Negroes is puzzling.
Discussion
From the present investigations, all that is claimed is that the ratios in the particular South African Negro groups studied are much the same as those of the Caucasians; yet ratios in both these populations are significantly lower (P < 0O01) than the data on the groups of Malawi and Mozambique Negro males, also the Jamaican groups.
Clearly, the phenomenon is not explicable on the basis of differences in weight or in prevalences of hypertension. The fact that the phenomenon is apparent in the young strongly supports the view of Ashcroft & Miall (1969) that an ethnic difference is responsible. Since the phenomenon is absent in some but present in other Negro groups, endeavours should be made in all African territories to determine whether cardiomegaly of ethnic origin is a feature of the indigenous inhabitants. This may readily be ascertained by making chest X-rays of relatively small numbers of young adults of both sexes.
The finding of almost the same mean cardiothoracic ratio in South African Negroes compared with Caucasians is interesting in view of the reported commonness of idiopathic cardiomyopathy in the Negroes. A high ratio is a prominent feature of cardiomyopathy, and is present even when the disease is first detected (Gottsman et al., 1971) . In South Africa it has been stated that this disease is responsible for more admissions of Negroes to hospital than any other cardio-vascular disease (Schwartz, Schamroth & Seftel, 1958; Snyman, 1962; Schire, 1964 Schire, , 1971 . At Baragwanath Hospital (2300 beds), Johannesburg, there are usually eight to twelve patients with cardiomyopathy in the wards at any one time (Schmaman, 1971) . However, since the Negro population at risk is about 750,000, of whom about 60,000 are 50 or more years, it may be inferred that the prevalence of the disease in the middle aged and elderly is too infrequent to have a significant bearing on the mean data presented in this paper.
